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Introduction
The chemistry of trans-bis(alkynyl) complexes of ruthenium has been extensively developed over the past decades, and whilst the vast majority are supported by ancillary phosphine ligands, [1] [2] [3] [4] examples with other supporting ligand sets, including, for example, mixed phosphine-carbonyl [5, 6] or N-heterocyclic carbenecarbonyl [7] ligand sets, macrocyclic amines and dioxodiazamacrocyles [8, 9] are also known. In addition to finding extensive application as building blocks and donors for the construction of NLO active materials, [10, 11] including chemically and redoxswitchable examples, [12, 13] donor molecules within solar cells [14] [15] [16] and applications as sensors, [17] trans-[Ru(C≡CR) 2 (dppe) 2 ] [dppe = 1,2-bis(diphenylphosphino)ethane] complexes systems commonly feature in designs of metal-containing molecular wires. [18, 19] The development of mechanically controlled break-junctions and molecular junctions based on the use of a scanning tunnelling microscope (STM) tip to contact a single molecule now allows the investigation of molecular compounds and complexes at the molecular level as active components in prototypical electronic devices. [20, 21] In one of the earliest examples of these investigations, the single-molecule conductance of the organometallic complex, trans-[Ru(C≡CC 6 H 4 -4-SAc) 2 (dppm) 2 ] was compared with that of the organic compound, AcSC 6 H 4 -4-C≡CC 6 H 4 -4-C≡CC 6 H 4 -4-SAc in Au|molecule|Au junctions via the STM break junction. [22] The organometallic complex exhibited a higher single molecular conductance value (2.45 ± 0.90 × 10 -4 G 0 vs. 0.46 ± 0.26 × 10 -4 G 0 ), although the β decay constants calculated using the STM apparent height method [23] of the two wires are comparable (1.01 ± 0.25 Å -1 vs. 1.11 ± 0.18 Å -1 ).
More recently, it was shown that conductance histograms generated from trans- 3 , by the I(s) method [24] were simplified in comparison with the thiolatecontacted compounds, with trimethylsilylethynyl binding groups giving only a single, narrow conductance peak as the steric bulk of the termini restricts the range of available, conductive contacts. [25] A higher conductance value was again obtained for the organometallic complex (5.10 ± 0.99 10 -5 G 0 ) compared with the organic analogue. [26] Efforts are now being expended on the preparation and measurement of longer, multi-metallic organometallic wires of ruthenium [27] [28] [29] and other metals [30] [31] [32] which have clearly demonstrated the potential for organometallic compounds of this trans-bis(alkynyl) type to find application in molecular electronic platforms.
Excitingly, the results of many years effort are now beginning to show promise within genuine electronic devices. [21, 33, 34] In seeking to optimise the performance of metal complex molecular wires based on 2 L n frameworks, attention has been drawn to the role that the ancillary ligands L might play on tuning alignment of the critical molecular orbitals with the electrode Fermi levels. [35] Recently, both the Akita group [36] and our own [37] have been attracted to the potential that trialkylphosphite ligands might play as ancillary groups in such structures. 
trans-M(C≡CR)

Results and Discussion
Syntheses
The key starting material for these studies, δ 132.3 ppm), [42] being observed ( Figure S1 ). [43] [44] [45] and similar processes are likely associated with the range of compounds observed here.
Molecular Structures
Single crystal X-ray structure determinations have been made for trans- Table 1 and Table 2 . The atom labelling scheme is shown in Figure 1 , and the definition of the angles θ a and θ aʹ shown in Figure 2 . Plots of other molecules are given in the Supporting Information. Ellipsoids are drawn at the 50 % probability level. Crystallographic data for the structure were collected at 100(2) K on an Oxford Diffraction Gemini diffractometer with Mo Kα radiation. One ethyl group was modeled as being disordered over two sets of sites with occupancy factors constrained to 0.5 after trial refinement.
Geometries and displacement parameters of the disordered components were restrained to reasonable values. For all cases, [1b -h], the P-Ru-P bond angles between cis-phosphines (ca. 90 °) and those between trans-phosphines (ca. 180 °) in addition to ≡C-Ru-C≡ angles (ca.
180 °), indicate the octahedral geometry about the ruthenium centre, in agreement with the previously published alkynyl-vinylidene complex. [38] Orpen and Connelly have summarised geometric variations in a series of metalphosphine and phosphite complexes, and similar trends are observed here. [46] In general, the M-PX 3 (X = R, OR; R = alkyl, aryl) bond length increases upon oxidation of the metal centre, evincing M-PX 3 π-back-bonding. The P-X bonds are correspondingly shortened on oxidation, implicating P(σ*), the predominantly antibonding combination of P(3p x,y ) with X(σ), as the acceptor orbital in the backbonding model. The P(σ*) orbital is lowered in energy when X is more electronegative and the PX 3 fragment is made more pyramidal as stabilising overlap between P(3p x,y ) and X(σ) decreases when the X atoms move out of the xy plane. As a result, the π-accepting character of P(OEt) 3 has a Ru-C(1) bond length between these two ranges (2.066(3) Å). For all cases, the C≡C bond lengths are consistent with triple bond character. Differences in C≡C bond lengths as a result of the R substituent are found to be within statistical error.
Electrochemistry
The electrochemical responses of trans-bis(alkynyl) tetrakis-triethylphosphite 
two-electron redox event
The electronic effects of the R group on molecular properties are expected to be more apparent in the solution state over the solid state, as a result of greater conformational freedom, which permits better overlap and conjugation through the molecular backbone. The first oxidation potentials (E 1/2 (1)) span a 500 mV range (Table 3) notably those by Lever [56] and Pickett. [57] However, these schemes assume metalbased oxidation and whilst excellent in the case of Werner-style coordination complexes and organometallic complexes with well-defined metal-based oxidation processes, [58] they are largely ill-suited to the ligand-based oxidation processes associated with complexes such as those described here. [48, 59] 
Quantum Chemical Calculations
To better understand the electronic structure of complexes trans- Plots of the HOMO and LUMO of each conformer are given in Figure 3 , and the energy and composition (%) of key frontier orbitals are given in Table 4 backbone, which when coupled with the ability to introduce a range of surface binding groups through the mild synthetic methods described here, makes these complexes attractive candidates for the further development of metal-containing molecular wires.
Experimental
General considerations
All reactions were carried out under a dry, high-purity, nitrogen environment using oven dried (119 °C) glassware and standard Schlenk techniques, although no special precautions were taken in order to exclude air or moisture during work-up. The reaction solvent EtOH was dried over dry magnesium turnings and iodine whilst 
Crystallography
Following analytical absorption corrections and solution by direct methods, the structures were refined against 
Computational studies
Molecular structure optimizations were performed with the Gaussian 09 program package, [66] using the CAM-B3LYP functional, [67] 
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